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_ AUTHOR: OVICN; s0v/20-124-320/67 
TITLE: Oscillation Properties of the Solutions of Linear Canonical 


Systems of Differential Equations (Ostsillyatsionnyye svoystva 
resheniy lineynykh kanonicheskikh sistem differentsial'nykh 
uravnenty) 


PERIODICAL: Dokiady Akedemii nauk SSSR,1959,Vol 124,Nr 3, 
pp 533-536 (USSR) 


ABSTRACT: The author considers the system 


dx * 
ae ju(t)x, where x is a 


edt, fas 


2«-dimensional vector, we 
u(t) =(py) » 


J A 2 a , I, unit matrix, H(t) = H(t)* a real symmetric 
-I, 0 k 

matrix. The author uses results of I.M. Gel'fand, V.3. Lidskiy, 

I.M. Glazman, L-D. Nikolenko eto, in order to formulate seven 

theorems after having introduced many definitions; these : 

theorems overlap with well-known results of Sternberg [Ref 5/ 
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Oscillation Properties of the Solutions of Linear g07/20-124-3-10/67 
‘ Canonical Systems of pifferential Equations 


‘ and others or, however, already implicitly occur in other in- 
vestigations. 
There are. 10 references, 7 of which are Soviet, 2 Anerican, 
and 1 Portuguese. 


ASSOCIATION: Nauchno-issledovatel' skiy institut matematiki i mekhaniki 
Leningradskogo gosudarstvennogo universitete imeni A.A.Zhdanova 
(Scientific Research Institute for Mathematics and Mechanics 

of the Leningrad State University imeni A.A- Zhdanov) 


PRESENTED: September 22, 1958, by Vel. Smirnov, Academician 
SUBMITTED: September 15; 1958 
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AUTHOR: 


TITLE: 


“GUE S HEYA ATR EER SAREE BEIT moemeery ee 


Es 


Yakupovich, VA. SOV/20~124-5-9/ 65 
Conéisions for tne Oactilation and Nonosctilasion for Linear 
Canovical Systema of Differential Equations (Waioviya koleba~ 
tel'nosti ¢ nekoiebates nosti diya linaynykh kanonicheskikh 
sistem differentsial‘uykn uraynenty) 


PERIODICALs Doklady Akademii nauk SSSR,2959,V0i 124,Nr 55 PP 994-997 (USSR) 


‘ABSTRACT: 
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The author considers the systea 


(1) AE. ya(t)x. 


: % 

where 2 13 a 2k-dimenatonal vestor, u(y), of = of oe ae 
0. Ty 

J=(, ae H(i) =H(t”) real symmecric 2k 2k matrix. Let X,5+¢ 

oer fy be linesriy {ndependant solutions of (*), where it ia 

(Ix sty) Oe Lat (y) be a kx 2k matrix, the columns of which 


are the vectors X,:.c¢xvty> Let X(t) be the matricant of (1), 


see /Ret 1/3 Arg X(t)-Arg det [u(t)-1¥(+t)}. The equation (1) 
ia celled oscillating, if arg X(t) for t-»co 18 not bounded; 


Panett 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010019-2 


= 


sag Steers Eo PRE 


Conditions for the Oscillation and Nonoscillation for $0V/20-124-5- 5/62 
Linear Canonicel Systems of Differential Equations 


(1) is called nonosciilating, 4¢ Arg X{t) is bounded. In 
eight theorems the author gives several conditions for the 
oscillation and nonoscillation in the above sense, Ge&eS 
Theorems If starting from iv 0 4t is almost everywhera 


A400, 20 (or conversely), then (1) is nonoscillating. 

The resulis cveriap or generalize the results of I.M.Glazman, 
vV.AeKondrat'yev, LeDeNikolenke. 

There are 7 referenses, 5 of which are Soviet, and 2 American. 


ASSOCIATION sNauchno-iasledovatel’ sxiz institut matematiki i mekhaniki 
Leningraiskogo gosndarstvaennogo nniversiteta imeni A.A. 
Zhdanova (Sclenutifia Reasearch Institute of Mathematics and 
Mechanica of the Lecingred State University imeni AsAeZhdanov) 


PRESENTED: September 22, 1958, by V.I1.Smirnov, Acedemician 
SUBMITTED: September 155 1958 
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. : * 69757 
= 1.9560 16,3400 5/043/60/000/¢2/08/011 
‘AUTHOR: Yakubovich, VoA- lp vie ee 


TITLE: Qn Noniinear Differential Equations of Automatic contro? Systems 
With One Control Unit 


PERIODICAL! Veatnik Leningrsdskcgo universitet, Seriya matematiki, 
mekhanixi i astronomii, 1960, No.2, Pp 420-153 


TEXT; This is 4 detailed representation of the results on the method of 
A.Lelurtye (Ref-1) announced ty the author in (Ref.4,5)- There are 
overlappings with the bocks of AsMeLetcv (Ref.2) and p.V. Bromberg (Ref.3)- 

The auther mentions VeM.Popevs V.A.Pi1es, Ay2erma -, Professor D.K.Faddeyev, 
A.B-Konstantinova. Ye,A.Barbashin and NoNoKrasovakty >» 

There ig 1 figure and 17 references: 15 Sovie* and 2 German. a 
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AUTHOR: Yakubovich, VeA. ty 


TITLE: On Radius of Convergence of Series in the Small Parameter Method 
for the Linear Differential Bpuateons ate Periodic Coefficients 
Sf Se ee Ae ge, a eM 


PERIODICAL: Vestnik Leningradskogo universiteta, Seriya matematiki, 

. ‘mekhaniki i astronomii, 1960, No. 13, pp. 81 - 89 
TEXT: If the solution of a linear system of differential equavions with 
periodic ¢oeffigients is sought in the form X(t, €) = p(t,e)eX(E)t , where 
the matrix K(é),and the periodic matrix p(t,é) are series iné, where 
K(é) = 1n X(1,¢)_, then in general there can appear different radii of con- 
vergence for K(£) because of the nonuniqueness of the logarithm. The author 
proves a theorem which is partially known (compare (Ref. 10)) which to- 
gether with some qualitative considerations permits *o make the calculation: 
in the above mentioned method so that there results the greatest radius 


of convergence. 
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Small Parameter Method for the Linear C111 


On Radius of Convergence of Series in the set Ae a 
C222 . 
Differential Equations With Periodic Coefficients 


The author mentions N.N. Bogolyuboy, Yu.A. Mitropol'skiy, N.A. Artem'yev, 
I.Z. Shtokalo, N.P. Yerugin, and H.G, Kreyn. 


There are 2 figures and 13 references s 12 Soviet and 1 Italian. 
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l¢,3400 eT 35/001/006/030 
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AUTHOR: ‘Yakubovich, V.A. 


TITLE: Stability! Conditions in the Large for Some Non-Linear 
Differential Equations ,of Automatic Control 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 1, pp 26-29 


TEXT: The author considers the system 


(1) axe ay(6), 42 = (vx) - oY (0), 


where x, a and b are vectors, A - matrix, (b,x) - sealar product: and ¥ (9) 


ig a real continuous function; §>0;0<M < “thet < Ads wo (Gf oy X 
Furthermore” it is assumed that the eigenvalues of the Vite 


(2) k= % (+ 4 va) 


lie ous left halfplane. For an arbitrary matrix H let H>O mean that H is 
Card 1/ 5 


APPROVED FOR RELEASE: 09/01/2001 cIA- RDP86- 00513R001962010019- 2" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010019-2 
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Stability Conditions in the Large for Some 8/020/60/135/001/006/030 
Non-Linear Differential Equations of c111/c222 
Automatic Control. 


symmetric and positive definite. 
Theorem 1: Take 4n arbitrary matrix &, >O and define the matrices H 07 oF 


M( 6°) and the vectors a, and m( 6°) he 


r) 


x | ( 
KH + HK Cor ays Hoe > M(6) P exp [x 


m( 6) ce 


Assume that for an E,>0 and all 6 it holds 


(3) 1 = (657 m(6°),b)- V(G5" m(6),m(5))-(65" bb) > E, >0 


For the stability of (1) in the large it ia necessary and sufficient that 
Card 2/ 5 
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for'all 6, ~me Tay @o it holds 
ote = 
(4) 2 (a, 0( o)a jae > (H," M(O)a, MC O)a.) . 


~1 b- 
Let K” (Ha - 29 =“ - u, where H is the real solution of the inequation 


: 2-1 b Baka. F 2 
§ (KH + aK *)~ 7 Kk (Ha-- 29) (He - 39) x* : +3 (da*H + Hab?) - X 


1 x 
with . 


(8) m2 = max "(62 ; = Sine ei 


Theorem 2: Assume that the conditional equations (cf. (Ref.6)) 
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t 2. 4 * yt 
(9) - ¢(xU + UK*) = fue wu uae (Kub" + bu’ K*) 
F tT 


a db 
OU" +-Ku +25 =O, 


where pe is given by (8), have real solutions u, U = U* for all vectors b' x 


being sufficiently neighboring to b. For the stability of (1) in the large 
it ie ‘sufficient: and necessury that — 


o 
(10) udo , [s+ 2(u,a)/ J leat > (0°! uu) (oy? 


is satisfied. 

Theorem 3: contains stability conditions for the case where the coefficients 
of (1) depend on a parameter. 

Theorem 4 is a rougher modification of theorem 3 whioh is more convenient 
for stability control, ; 

The agsumptions of the theorems 1 - 4 are always satisfied if § is 
sufficiently large. 
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Automatic Control 


The author mentions A zerman, Ye.A. Barbashin, N.N. Krasovskiy and 
¥ y 


Lyapanov.: There “are Soviet references. 
OY 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet imeni A.A. Zhdanova 
(Leningrad- State University imeni A.A. Zhdanov) 

PRESENTED: June 6, 1960, by V.I. Smirnov, Academician ie 

SUBMITTED: May 23, 1960 
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report submitted for the Intl. Symposium on Nonlin { 
Kiev 12-18 Sep 1961 yup ear Vibrations, IUPAM 


Acad. Sci. Ukr SSR 
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AUTHOR + Yakubovich, V. A. 


a ren wre Se meee 


TITLE: Systems of linear differential equations of canonicel 
form with periodic coefficients (Autoreview of the 
dissertation) 


PERLODICAL: Uspekhi matematicheskikh nauk, Vv» 16, no. 1, 1961, 
223-234 
TEXT s The dissertation has been maintained on June 115 1959 at the 
session of the uchenyy sovet mnatematiko-mekhanicheskogo fakul'teta 
Leningradskogo universiteta (Scientific Council of the Mathematical- 
Mechanical Faculty of the Leningrad University). Opponents: Vv. J. 
smirnov, Academician; M. G. Kreyn, Corresponding Member of the 
Academy of Sciences, UkrSSR; G. Yu. Dzhanelidm boctor of Physico- 
mathematical Sciences; +t. As Krasnosel'skly, Doctor of Physicomathe- 
matical Sciences. 


The resultshave been published by the author in (Ref. 17: Otsenka 
kharakteristicheskikh pokazateley sistemy lineynykh differentsial'! 
nykh uravneniy 8 periodicheskimi koeffitsientami [atina es of 
characteristic exponents of a system of linear differential equations 
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with periodic coefficients }, rMM 18, vyp. 4 (1954)); (Nef. 18: 
Rasprostraneniye metoda Lyapunov opredeleniya organichennos ti 
resheniy uravneniya y” + p(t) = OG, p(t+w) = p(tjna sluchay 
znakoperemennoy funk tgii a ‘extension of Lyapunov's method of 
determining boundedness of solutions of the equation y"+p(t) y = O; 
p(t+w) = p(t) to the case of a function p(t) of variable sign, 

PMM 18, vyp» 6 (1954))3 (Ref. 19: 0 sistemakh differentsial 'nykh 
uravneniy kanonicheskogo vida s periodicheskimi koeffitsientami 
poryadka bol'she dyukh [on systems of differential equations of 
canonical ferm with periodic coefficients of order > 27] DAN 1035 
No.6 (1955))3 (Ref. 20: O zavisimosti sobstvennykh znacheniy 
gamosopryazhennykh krayevykh zadach dlya sistemy dvukh differentsial' 
nykh uravneniy ot krayevykh usloviy [ On the dependence of the 
eigenvalues of the poundary problem for the system of two a:*feren- 
tial equations on boundary conditions ] Vestn. LGU, ser. matem. 
mekh. i astro, No» 1, Vype 1 (1957)); (Ref. 212 Rasprostraneniye 
nekotorykh rezul'tatav Lyafunova na Lineynyye kanonichesakiye 
sistemy s periodicheskimi koeffitsientami |. Extension of some 
results of Lyapunov to linear canonical systems with periodic coeffi- 
Perea PMM 21, vype 4 (1957)); (Ref. 22: Zamechaniye k nekotorym 
Card 2/; 
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rabotam po sistemam lineynykh differentsial'nykh uravneniy s periodi- 
cheskimi koeffitsientami [Remarks on some papers on linear systems 
of differential equations with periodic coefficients }, PMM 21, vyp- 5 
(1957))s (Ref. 23: Stroyeniye gruppy simplekticheskikh matrits i 
i struktura mnozhestva neustoychivykh kanonicheskikh sistem differen- 
tsial'nykh uravneniy. s periodicheskimt koeffitsientami [Structure 
of the group of symplectic matrices and of the set of unstable 
canonical systems with periodic coefficients], Matem. sb. 44 (86)3 
3(1958)); (Ref. 24: Kriticheskiye chastoty kvazikanonicheskikh sistem 
Critical frequencies of quasicanonical systems | » Vestn. LGU 13, 
vyp. 3 (1958)); (Ref. 25: Ostsillyatsionnyye svoystva resheniy i 
lineynykh kanonicheskikh uravneniy [. Oscillation properties of 
solutions of linear canonical equations }, DAN 123, No. 3 (1959))3 
(Ref. 26; Method malogo parametra dlya kanonicheskikh sistem s 
periodicheskimi koeffitsientami {Method of the small parameter for 
canonical systems with periodic coefficients], PMM 23, vyp. 1 (1959) )3 
(Ref. 27: Voprosy ustoychivosti reshenly sisteny dvukh lineynykh 
differentsial'nykh uravneniy kanonicheskogo vida s periodicheskimi 
koeffitsientami [ Questions of the stability of solutions of a 
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system of two linear differential equations of canonical form with 
periodic coefficients], Matem. sb- 37 (79), vyp. 1 (1955)). 


A report on the results was given among others in the seminaries of 
vV. Jo Smirnov, Academician (Leningrad) ; N. G. Chetayev, Corresponding 
Member of the Academy. of Sciences USSR, Institut mekhaniki AN SSSR 
(Institute of Mechanics AS USSR); L. S. Pontryagin, Academician 
(MJAN); V. V. Nemytskiy, Professor (MGU). 


fhe author considers the systems 


dx 
a¢ 7 38 (t) x 


where x is a column vector with the components PyrseeePys Qyreerndy 
tan Was (s. 
H(t) jsh = lyase, k), 
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Systems of linear differential ... 


I «= unit matrix. The o, (3, ¥ are real functions of + and integrable 
acécording to Lebesgue; A. 4, (t) = ten g(t) ¥ jn) = ¥ nj 6) almost 
everywhere. 


Chapter I considers the structure of the space L = S(t) 3 of all 
H(t) = H(t+v), to which there correspond solutions of (23 which 
have certain properties. E, g. let Qu be the set of the H(t) for 
which (2) possesses a certain number of bounded solutions for 

t ->@, while the other solutions are estimated by 


\x(t), ac e°* ; these properties are said to be stable with respect 
to small variations of H(t). It is stated that the sets @% thus de- 
fined are either domains or are decomposed into at most denumerably 
many domains. The author gives clear models of the space L for k = 1 
and = 2. 


In chapter II the author considers the convex properties of the 
stability: domains in Ly; here @f, is a stability domain, if the 
solutions of (2), the H(t) of which belongs to @., are stable. 
at EL is called convex in the direction of growth, if from 
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H, G Wy Hp € Ms H, SH, it follows HED, iff, SH EH. 


It is stated that all stability domains are convex in this sense for 
k = 1,2. Under certain assumptions the stability domains can be 
subdivided into convex subdomains for k > 2. These properties are 
used for obtaining sufficient stability conditions for (2). 


In chapter III the author extends the Lyapunov method for the in-~ 


vestigation of the Hill equation 


2 
2 4 p(t) y = 0» v(t +%) = p(t) (4) 
at 


to more general classes of canonical equations. 

In chapter IV the author considers systems (2), the coefficients of 
which are not periodic. He investigates oscillation properties of the 
solutionsand degenerated self-adjoint boundary value problems. A 
geometric definition of the oscillation character of the equation (2) 
is given, where results of J. M. Gel'fand and V. B. Lidskiy 
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(Ref. 10: O strukture oblastey ustoychisvoeki kanonicheskikh line- 
ynykh_ sistem differentsial':ykh uravneniy 8 periodicheskimi koeffitsien- 
tami [On the structure of the regions of stability of linear canoni- 
cal systems of differential equations with periodic coefficients _] 5 

UMN 10, vyp- 1 (63); (1955), 3-40) are essentially used. Degenerated 
self-adjoint boundary value problems are investigated for the 

equation 


SE ow S(HS(t) + RHA(H)) % (6) 


The author gives necessary and sufficient conditions for the 
existence of at least one and of an infinite number of eigenvalues 
tending to infinity. 


Chapter V and VI have applied character. The author investigates 
the equation 


wa [n, + €n( 6+, é) |x (8) 


where 4 is the exciting frequency and H(s,€&) = H,(8)+ EH, (s)+..- ; 
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especially the case of resonance is considered, where JH, possesses 


eigen values which are congruent mod iG. The author describes 
parameter resonance and the conutruction of the dynamical instability 
domains of (8). 


In ea longer footnote the author rejects the objections of N. P. 
Yerugin who criticizes in (Ref.38: Metody issledovaniya sistem 
lineynykh differentsial'nykh uravneniy s periodicheskimi koeffitsien- 
tami (Methods of investigation of linear systems of differential 
equations with periodic coefficients ‘}, Inzh.-fiz. zhurn. AN BSSR 3 ; 
No. 2 (1960) that the author uses results of other authors without 
referenze in chapter 5 of his dissertation. 


A. M. Lyapunov, Le. Do Nikolenko, J. M. Glazman, N..N. Bogolynhov, 
Yu. A, Mitropol'skiy, J. Z. Shtokalo, J. G. Malkin and K. A. Breus 
are mentioned. : 


There are 44 Soviet-bloc and 2 non-Sovict-bloc references. The referen- 
ce to English-language publication reads as follows: 
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- jllation theorems. for sy- 
R, Sternberg, Variational methods and non-osc 
stems of differential equations, Duke Math. Journ. 19, No. 2 (1952), 
311-312. 
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AUTHOR g Yakubovich, VoAe 


TITLE; Unbounded-stability conditions for a second-order 
differential equation 


PERIUDICAL: Leningrad. Universitet. Vestnik. Seriya matematiki, 
mekhaniki i astronomii, no. 4, 1961, 83 — 91 


TEXT: Several theorems on unbounded stability of dymamical systems 
are proved. The equation 


2 
on + v3 + ¢(@t)x = 0 (1.1) 


is considered, where v>0, @>0, f(s + 27) = ee the function 
¢” being either continuous en--the interval [0, 2x] or having a fini- 
te number of singularities and 


2 
U0) /as <i. 
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In the following, such functions are called 2s-periodic, piecewise 

linear and integrable. According to M.A. Ayzerman (Ref. 1: Dostato- 

chnoye usloviye ustoychivosti odnoga klassa dinamicheskikh sistem 

-#@ peremennymi parametrami. PMM, vo 15, noo 4, 1951), a dynamic sys- 

tem described by Eq. (1.1) has unbounded stability if for any posi- 4) 

tive 6, the condition uf 
x(t) 0, 2-0 for t + w (1.2) 

is satisfied. Another author considered Eq. (1.1) with piecewise- 

constant functions 


(s) . 
8s) = 

t mn? for t{#<t< 2m; 
“ne arrived at the conditions 77 7 UU 


we 


v> ea - 


foro <t<W, 


M 
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where d*<s 5 (m? + M*). 


A more general result can be derived from the author (Ref. 3: DAS 

SSSR, 87, 3, 1952). his result is formulated as ‘theorem 1: Denote 

by Dy, og the set of 2f-periodic piecewise~linear, integrable func- 
tJ 


tions ¢(s) for which 
max ¢(s) = Me, sy | ee)ae - o* > 0 VA 


are preassigned numbers. For unbounded stability of Eq. (1.1) with 
any function ¢(s)E Dy og? it is necessary and sufficient that in- 


9 
equality (1.3) hold. Below, a very simple direct proot of theorem 
1 is given. An analogous result is formulated in a more elaborate 
way, when min @(s) is pre-assigned instead of max p(s), viz. ‘theo- 
rem 2: Denote bY Yao’ the set of functions ¢(s) for which 
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er 
win @(s) = mn’, + | ste)ae = 0° 


are pre-assigned. In order that Eq. (1.1) have unbounded stability ut 
for any function psley Qo? it is necessary and sufficient that 
’ 


1) tor v<m, inequality 
2 2 
ch ve + cose - 4 (3) € oink >0 (1.4) 
m-vWV 


Va? - fF 


‘should nold tor any &, 0 << €<; 2) for V= nm, inequality 


2 y 2 
Vv > T 77, d = 0.50547 eee o” (1.5) 


should noid, where Yo = axe Vx - 1(x, - Vx - 1) and X= 1.1996 
eee, is the solution of equation x = cthx; 3) for v>m inequality 
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g | rae a | 
ch fe ch -$ Se: = uz) § sh& > 0 (1.6) 


holds for any E>O0. Purthar, the analogous problem of evaluating 

the characteristic exponents of equation (1.1) which belong to the 

classes of functions ey 0 and Vn, a is considered. As this problem 
9 


is equivalent to evaluating the characteristic ecponents for Hill's 
equation 


2 
avy + p(et)y = 0, (1.7) 
ar® 


the latter equation is considered, whereby the function Pp can also 
take negative values. Two theorems are formulated. Theorem 3: In 
order that for any positive @ and p(s), the approximation 

y= o(ebt), t > +00 (1.8) 
to ‘the solution of Eq. (1.7) should hold (}; => O being a pre-assi- 
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gned number). it is necessary and sufficient that 
Pnax ~ Pe 
2 VPnax 
Ve Big FOP Da ct Pop <0 


hold. theorem 4 is analogous to theorem 2. In the following, the 
4 theorems ave proved. There are 10 references: 9 Soviet-—bloc and 
1 non-*oviet~bloc. 
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LBLVoO : 
/L D299/D304 
AUTHOR: = Yakubovich, Vea. (Leningrad ) 

TITLE: Arguments on a group of simplectic matrices 


PERIODICAL: Matematicheskiy sbornik, v. 55, no. 4; 1961, 255-280 


TEXT: The group of simplectic matrices is related to the linear 
system of canonical differential equations 


_ GH - .. OH = 
P; = da; 9 a, = op, (j = 15 aung k) (0.1) 


where H is a quadratic form of Pay ays with real coefficients. ‘he 


concept of argument on a group of simplectic matrices was intro- 
duced by I.M. Gel'fand and V.B. Lidskiy in connection with the 
structure of stability regions of Eq. (0.1) with periodic coeffi- 
elents (Ref. 1: O strukture oblastey ustoychivosti lineynykh kano- 
nicheskikh sistem differentsial'nykh uravneniy s periodicheskimi 
koeffitsiyentami, Uspekhi matem. nauk, v. 10, now. 1 (643), 1955, 3 
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- 40). Various definitions of the argument are given, ech of the 
definitions Leading to some new interpretation of the number of 
stability- and instability regions of Eq. (0.1) with periodic co- 
efficients. ‘the main application of the arguments consists in stu- 
dying the oscillatory properties of the solutions to Eqs (0.1);5 
this however, is the subject of a later article by the author. ‘the 
prenent article is devoted to defining the various arguments, their 
properties and their equivalence. Let ArgX be a real function (of 
even sign) of the matrix X€G, satisfying the conditions: 1) whe Ly 
function ArgX is defined for any matrix X€G, 2) I1 (argX), denotes 
one of the values of Argx, then the other values are 


(Argx) = (Arex), + omit (m = £ 1, + ee 


4) Each of the values (Arex), is a continuous function of XEG; 


4) There exists a closed curve U(t)&G@ with index unity, so that 
“\ArgU(t) = 2s. Any function which satisfies the above 4 conditims 
is called argument on the group of simplectic matrices. This defi-~ 
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nition can be rephrased: Assume a continuous mapping is given of 
the group G on a circle, whereby a closed curve U(t)EG, O< tx, 
of index unity exists, so that if t varies from 0 to 1, tke corres- 
ponding point traverses the circle once in the positive sense; by 
definition, ArgX is the argument (in the ordinary sense of the 
word) of the point on the circle, onto which the matrix X is map- 
ped. A theorem is proved which shows that the various arguments 
defined above are equivalent in a topological sense. Assume, fur- 


ther 
k 
Arg,X = ye Arg ee (1.7) x 


j=1 
the matrix X is divided into 4 k x k -matrices: 


(1.8) 


the notations 
Card 3/6 
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Arg,X = Arg det (U, - iV,)> 
Arg,X = Arg det (U, - iVy)s 
Arg,X = Arg det (U, + iU5), (169) 
Arg,X = Arg det (V, + iVy)y 


are introduced. It is also possible to take as arguments the func- X 


tions 
Arg det (U! - iv'), 


q 
ATE ap 
" (1.11) 
Arg ,,X = ATE det (U" + iV"). 


Theorem 3- Each of the functions defined by formuias (1.07), (1.9) 
and (1.11), satisfies the conditions of the definition and can, 
therefore, be considered as an argument on the group of simplectic 
matrices. The equivalence of various definitions is then examined. 
Let Arg'X and Arg"X be two different arguments, i.e. two functions 
on G which satisfy the 4 conditions of the definition. The argu- 
ments Arg'X and Arg"X are called equivalent if a positive constant 
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C exists, so that for any continuous curve X(t)EG, the inequality 
/QAarge'X(t) - Adrg"X(t)/—C¢ 


holds, Further, a model is constructed which shows that various 
arguments, both equivalent and non-equivalent can be introduced 
which satisfy the 4 conditions of the definition. Theorem 4. The 
above-introduced arguments 


Arg x (j = 0, 1; 25 3, 4); ATE A pk» ATE A pXs Arg,X; 


are equivalent. This theorem is important for studying the oscilla-~ 
tory properties of the solution to Eq. (0.1). Its proof is compli- 
cated and involves several lemmas. There are 3 figures and 20 re- 
ferences: 14 Soviet-bloc and 6 non-Soviet-bloc, (including 3 trans- 
lations). The references to the English-language publications 

read as follows: R.L. Sternberg, Variational methods and non-os- 
cillation theorems for systems of differential equations, Duke 
Math. Journ. 19, noo 2, 1952, 511-522; WT. Reid, The theory of 

the second variation for non-parametric problem of Bolza, Amer. 


Card 5/6 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010019-2 


"APPROVED FOR RELEASE: Sigs g dein CIA-RDP86-00513R001962010019-2 


Mee st Oo! sat a cere - eerie ae 


31906 


5/039, 61/055/003/002/004 
Arguments on a group of «oe. D299/D304 


Journ. Math., 57, 1935, 573-586; W.T. Reid, A matrix differential x 
equation of Ricecati type, Amer. Journ. Math., 68, 1946, 257-246. 


SUBMITTED: January 7, 1960 
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1. lLeningradskiy gosudarstvennyy universitet im, 4.A Zhdanova. 
Predstavleno akademikom V.I. Smirnovyn. 
(Differential equations) (Groups, Theory of) 


“APPROVED FOR RELEASE: 09/01/2001  CIA- eREPS6“00STSR00162010010: 2 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010019-2 


2D 8 


SUS ENR a7 See TE SE AEE, BEG TATE AE RS RSC SIS TE e eS TIRES Re 


YAKUBOVICH, V.A, 


eo 


“Gonvex perth y f linear Haxiltorian 
Convex properties of the stability domains o b 
iyetand oF differential equations with periodic coefficients. 


Vest, LGU 17 no.13:61-86 '62, (MIRA 1537) 
(Differential equations, Linear) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010019-2" 


"APPROVED FOR RELEASE: edi trg ose CIA-RDP86-00513R001962010019-2 


PATER SIAN SFSU RE IRCE ff re SUSATINE Sy Weed e YS RARRY UP RAPIER AES STRATE RRR TS ET ND 


GEL'FOND, A.O.; LINNIK, Yu.V.; CHUDAKOV, N.G.;_ YAKUBOVICH, V.A.; LINNIK, 
IU.V.; CHUDAKOV, N.G.; IAKUBOVICH, V. AG 


An incorrect work of N.I.Gavritov. Usp.mat.nauk 17 no.l: 265-267 
Ja-F ‘€2. (MIRA 15:3) 
(Functions, Zeta) 
(Gavrilov, N.I.) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010019-2" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010019-2 


Pee yes 


BS ESAs sd SESS RST SHER CAGE) RUNG TIN RS ar ae oy} 


31908 
3/039/62/056/001/001/003 
[£,3400 3 (033/62) ae 
eas sil aceite 


AUTHOR: Yakubovich, V. A. (Leningrad) 
ee ee eae 


TITLE: Oscillation properties of the solutions of canonical 
equations 


PERIODICAL: Matematicheskiy sbornik, v. 56(98), no. 15 1962, 3-42 


TEXT: The author studies the oscillation properties of the solutions of 
the canonical system Jdx/dt = H(t)x, where 


and H(t) = HA(t). The mothod applied is 4 geometric rather than an 

analytic one. It is based on the fact that each fundamental solution 

matrix X(t) is a symplectic matrix: x*IX = J. The symplectic group 
c = {x} has the topological structure of a multi-dimensional torus. This 
resutt?is due to I. M. Gel'fand and V. B. Lidskiy (Uspekhi matem. nauk, 

t. X, vyp. 1(63) (1955), 3- 40.). The canonical ‘system considered is said 
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to be of the oscillation type if the fundamental matrix X(t) "rotatizs" 
without limitation on the torus G for t>+oo. The equivalence of 
different definitions of oscillation is shown. A series of criteria are 
derived for whether a given canonical system is of the oscillation type 
or not. G. A. Bliss (Lektsii po variatsionnomu ischisleniyu, Moscow, IIL, 
1950), I. M. Glazman (DAN SSSR, t. 118, No. 3 (1958), 423 - 426., t. 119, 
No. 3 (1958), 421 - 424.), V. A. Kondrat'yev (Uspokhi matem. nauk, t. XII, 
vyp...3 (75) (1957), 159 - 160., Trudy Mosk. matem. o-va, t. 8 (1959), 

259 - 282.), L. D. Nikolenko (Avtoreferat dissertatsii, Kiyev,1956.; 

DAN SSSR, t, 110, No. 6 (1956), 929 - 931.), M. G. Kreyn (DAN SSSR, t. 73 
No. 3 (1950), 445 - 448.), V. B. Lidskiy (DAN Ssuu, t. 102, Mo. 5 

877 - 880.) are referred to. There are 4 figures and 34 references: 
Soviet and 8 non-Soviet. The four most recent references to nglish- 
language publications read as follows: R. L. Sternberg, Variational 
methods and non-oscillation theorems for systems of differential equa- 
tions, Duke Math. Journ., 19, No. 2 (1952), 311 - 322; J. H. Barrett, 

A Priifer transformation for matrix differentia: equations, Proc. Amer. 
Math. Soc., 8, No. 3 (1957), 510 - 518; W. T. Heid, The theory of the 
second variation for non-parametric problem of Bolza, Amer. Journ. Math., 
57 (1935), 573 - 566; ii. T. Reid, A matrix differential equation of 
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Riccati type, Amer. Journ. Math., &8 (1946), 237 - 246, 


SUBMITTED: January 7, 1960 
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AUTHOR: Yakubovich, V, A. 
TITLE: Solution of a few matrix inequalities in the automatic 
control theory 
PERIODICAL:  Akademiya nauk SSSR. Doklady, v. 143, no. 6, 1962, 1304-1307 H 
TEXT: The author derives a necessary and sufficient condition under which ; 
a Hermitean matrix H = H* exists for a given matrix A and for given 
vectors a and b, so that the matrix G - gg¥, where G = -(A"H + HA), and 
g = ~(Hat+b), is positive definite. This condition reads 
1 + 2Re ((A-iw) -1a,b)>0 for -o<w<+oo. The formulation of the problem is 
connected with problema concerning the optimum conditions of stability 
.for nonlinear differential equations. The most important English-language 
{reference is: 9. Lefschetz, RIAS technical report 60-9, 1960. 
PRESENTED : December 11, 1961, by V. I. Smirnov, Academician 
: SUBMITTED; December ‘11, 1961 
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‘ ‘SOURCE: © Leningrad, Universitet, Kafedra vychislitel'noy matematiki 4 
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“| TOPIC TAGS: differential equation , inequality, upper bound, lower bound, 
ikea a region of parameter value... - es ate ke ee ce ee 
ABSTRACT: The author considers the equation | oe 
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‘ : da +P) G+Qx=0 Ee Q) : 
; Subject to the initial conditions x(0) = xo, '*%(0)™ xg, where the coefficient 
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:’ ae 3 
He also would like to find an inereasing sequencg of auch sets whose union is the 
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with others founded on different approaches. The theoretical considerations and experiments 
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matrices € and H are real-valued, symmetric for real ec, 8, and depend analytically on 
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‘A point of instability is defined as follows: a point (cy, 6y) in region (0.2) is a 
point of instability if for ¢€ = cy, 0 = 6y equation (0.1) has solutions unbounded on ; 
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‘Formulas are also derived for the calculation by successive approximations of charac- | 
‘teristic exponents for perturbed systems with periodic coefficients, for a vector equa-, 
‘tion of degree m, and for systems with multi-parametric perturbations. Some conclusions —— 
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ABSTRACT: Consider the differential equations of a control system with 2 nonlinear 
units ?; = (05) . . 
dz | dt = Pz+qo(s) +/(t), 9 = rx. 
The matrices -P, q, r, z, f(t), o(a) = llps(os) ll. are real and have respective orders 
vx VX %VX% vx A, vX1i,%x xX fis & x 1, and o=lolia £ x1. It is assumed 
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; are points of discontinuity of the function ‘pj(9)). Subject to other definitions and ! 
; constraints, it is show that the solution of this system is an arbitrary, absolutely | 
| continuous vX 1° matrix function x(t). Then for a certain 2X 1 matrix function 
| ap(t) = {hp,(t) i]. (summed at each interval) and also for the function 4fo(t)], the 
relationship ‘dr jdt = Px + q(t) + f(t), @Los(t) —0] < Hj (t) < @,[o;(¢) +0], where 
| a(t) = |io,(t)|| = r'z(t) » 18 nearly always satisfied. Four theorems are stated and 
| proved in demonstration of the existence of an exponential convergence of the system 
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solution. Parts of the proof were presented by the author in an earlier paper 
(Avtomatika k telemekh., 25, No. 7, 1964). This paper was presented by Academician 
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ABSTRACT: The author describes a mathematical basis for the development of learning, 
pattern recognition machines. In addition, the results of certain experiments carri- | 
ed out using a machine constructed in accordance with the proposed theory are reported. 
A learning machine functions by association of the stimulae presented with previously | 
acquired and stored information. The training process therefore consists of feeding |— 
into the machine the inputs to be recognized, as well as the corresponding correct | 
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ACC NR: AT6022669 
classifying them as belonging to a set of similar, familiar inputs. An input can be 
considered in mathematical terms to be a set S. This set can have certain general 
properties which can be used for its classification as a preliminary to its recogni- 
tion. The set S may be open, connected, and in many cases, convex. The author does 
not postulate that biological systems function in accordance with this principle; he 
suggests, however, that during the process of evolution, living organisms sensed and 
utilized the general properties of sets. Consequently, the proposed method appears | 
reasonable. A mathematical basis for systems designed to differentiate between vari- | 
ous types of convex and non-convex sets is given and related to some olfactory, audi- 
tory, and visual stimulae. An artificial retina of 10 x 10 cm was constructed and | 
operated in conjunction with a computer. The inputs were in terms of coordinates for | 
25 points of an image. The experiment of recognition of handwritten numbers consist~ | 
ed in presenting the retina with five numbers "2" and five numbers "3". All numbers 
were different in shape,:size, and their location on the retina. This constituted | 
the training phase. Thereafter fourteen images (seven "two's" and seven "three's") | 
were presented, of which the. machine correctly identified twelve. The experiment of | 
human profile recognition had the criterion of classifying a profile either as an “up-' 
turned nose" or as a "iong nose". After an initial training phase the machine cor- 
rectly recognized all forty-two profile images presented. Two other experiments deal-: 
ing with recognition of sounds and randon terms are also described. The sounds were — 
translated into curves of spectral densities and presented to the retina. The author | 
expresses his gratitude to Prof. G. V. Gershuni and Prof. L. A. Chistovich for the use. | 
of spectral density recordings. Orig. art. has: li figures. i 
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Roar aes formulation of the M.G. Krein theorem for canonic systems is presented, employing the | 

: concepts of first and second order frequencies. Formulas are given for canonic equation | 
systems to define boundaries of instability areas in plane EVwith an accuracy ranging to | eee 
sive, The importance of a study of combination resonances insystem | i 3 


small O (€) inclu 
(1) are emphasized and the feasibility of expanding combination resonance regions by intro-| 


ducing minor friction is indicated. Calculation results are C 
the Takomskiy bridge. Formulas are given for first approximations 0 
ponents of systems similar to canonic. The results derived are applied in a study of the 
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